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REMARKS 

The only i;;sues outstanding in the Final Rejeaion mailed August 5, 2008, are the 
rejections under 35 U.S.C. §§ \ 12, 102 and 103. Reconsideration of these issues, in view of the 
following discussion, is respectfully requested. Claim 1 has been amended to correct the 
inadvertent omission of a word. Entry of the amendment, which does not change the scope of the 
claim, is respectftilly requested. - 

Rejection to 3 5 U.S.C. S 112 

Claims 1-7 and iO have been rejected under 35 U.S.C. § 112, first paragraph. 
Reconsideration of this rejection is respectfully requested. 

It is argued, at page 2 of the Office Action, that the claims contain subject matter which is 
not described in ihc specification. Specifically, it is argued that there is no support in the 
specification for the recitation in claim 1 of "elution" chromatography, nor for the recitation that, 
in the process, '-suitable elution chromatography parameters for separating the biological sample 
and to bio-molecules are ascertained." Applicants respectfully disagree ihat the specification 
does not teach both the use of elution chromatography, and the detemt^ination of relevant elution 
chromatography pammetere. To the extent that the Office Action believes that it is necessary to 
find the exact phrase in the claims somewhere in the specification, it is submitted that this is not 
the relevant standard. For example, the Federal Circuit's predecessor court has held. Ir, re 
Wertheim ei ai, 541 F2d. 257. 191 U.S.P.Q. 90 (CCPA 1976), that the standard for written 
description is whether a specification teaches one of ordinary skill in the art that the inventors 
invented the invention which is later claimed, and notes that express written support is not 
needed where tl«tt concept is taught. The pmsent specification clearly teaches the concept of 
elution chromatography, and of determining suitable elution chromatography parameters. For 
example, at page 4, lines 1-20 in the specification, it is stated that the invention is "suitable for 
the automated search for suitable chromatography media and the associated buffer and elution 
condUlom for the" purification of peptides and proteins, but also other bio-molecules." Tl.e noted 
portion of the specification continues that the •^bio-molecules absorbed ot.to the gel particles are 
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re-dissolved from che gel particles by means of a suitable elution solution (mobile phase)." The 
passage concludes that, "it is possible to determine a wide variety of chromatography parameters, 
such as, for exami-lc. gel media, buffers. Ph. solvent additives or substances for the stabilization 
of bio-moiecules." Other portions of the specification also make it amply clear that the 
inventions is directed to the determination of elution parameters: 

line 4 of the abstract: ''solution for desorption (elution) of the bio-molecules bound to the 

gels." 

line 6 of the abstract: "of the unbound bio-molecules and/or the eluates." 

page 3. line 26 of the specification: "Of such solutions and substances (henceforth 
referred to as elution solutions) is the ability for desorption (elution) of the biological sample 
from the chromatography gel " 

page 3. line 29: "that tlie bio-molecules bound to the chromatography gel have no or only 
low affinities to the chromatography gel after addition of the elution solution." 

page 5, line 5: 'To this end, the multiweU plates may already be prefebricated with 
chromatography media for binding the biological sample (group B materials and a set of very 
different chromatography media (solutions of any composition) for elution (group MB 
materials)." 

page 5. line 12: ''media distributed on multiwell plates, and eluents matched to the 
respective chromatography media..." 

page 6, l.ne 3: "suitable chromatography media and the associate eluents in a very short 



time... 



page 8. line 1: "in the eluates of the multiparallel chromatography system." 

See also; 

page 10, line 4, 

p^e 10. line 20. 

page 1 1 , lines 6 and 27-3 1, 

page 13. lines 13-16, 

page IS, line 6, 

page 16, lines 9-12, 20-22 and 31, 
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page 17, lines 22-23, 

pf^e 18, line 9-11. 

page 19, line 9-11 

and especially the examples. 

It is thus amply evident to one of ordinary skill in the art that the present invention is 
directed to determination of relevant parameters for elution chromatography, and it is submitted 
that the amendments to claim 1 in no way represent new matter. Withdrawal of the rejection 
under 35 U.S.C. 5' 1 12 is appropriate, and is respectfully requested. 

I^ff j M.tiftiiB u^ ^}<fr 33 U.S.C, SS 102 and 103 

Claims 1-7 and 10 have been rejected under 35 U.S.C, 102(b) or the alternative 103. over 
Cramer '086. Reconsideration of this rejection is respectfully requested. 

It is argued, at page 2 of the Office Action, that "if a difference exists between the claims 
and Cramer.. . it ^vould reside in optimizing the steps of Cramer...". Applicants respectfully 
disagree with thi.s analysis. Cramer is directed to a method for screening "displacer candidates" 
for use in displacement chromatography. Patentees state, at paragraph [0005], 

displacement chromatography is fimdamentally different from elution chromatography 
(e.g., lintrar gradient, isocratic or step gradient chromatography). The displacer. having an 
affinity higher than any of the feed components, competes effectively for adsorption sites 
on the stuionary phase. An important distinction between displacement and desorption is 
that the displacer front always remains behind the adjacent feed zones in the displacement 
train, while desorbents (e.g.. salt, organic modifier) move through the feed zones. The 
implications of this are quite significant in that displacemem chromatography can 
poientially concentrate and purify components ftom mixtiues having low separation 
factors. In the case of desorption cluomatography, however, relatively large separation 
factors aic generally required to give satisfactory resolution. 

Applicants moreover state that, -the essential operational feature v.hich distinguishes 
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displacement from elution or desoiption chromatography is the use of a displacer molecule. See 
paragraph [0006] the Cramer application. 

By contrast, the present claims are directed to a method for discovering suitable elution 
chromatography parameters for the separation of biological molecules, in an automated manner, 
m contrast to the leaching of Cramer, the matter of the present invention is based on methods of 
elution chromatoi.;raphy and it is the aim to develop a simple method to find out with minimal 
effort optimized conditions for purifying biological samples, preferably for the separation of 
biological molecules. The present invention is focused on and claims methods of ascertaining 
conditions of eluiion chromatography. iWs means that, in eech case, the biological samples are 
bound to the chromatoeraphy media. Then materials (solutions and substances) are added, which 
are able to desorb (to elute) the biological sample from the chromatography medium in a way as 
described on page 3. last paragi^ph of the present specification. The biological sample is 
,«moved f^om the chromatography material but is not displaced by a further compound, unlike 
the situation witli displacement chromatography as in Cramer. 

Because xhe present Invention involves a method for the purification of biological 
samples and isolation of biological molecules on a large scale, the chosen chromatography 
material has to be useable continuously for the purification or separation in an ongoing process. 
Therefore, conditions of displacement chromatography would not be suitable. Thus, Cramer, 
which clearly distinguishes elution chromatography from their method, does not anticipate the 
present claims, nor suggest them. One of ordinary skill in the art would not transfer any 
teachings from ihe displacement method of Cramer to elation chromatography, in view of the 
above discussed substantial differences in materials, technique and conditions. 

Byway of further explanation, the divergent techniques can be explained as follows. 
There are three different types of liquid chromatography: 1) isocratic elution. 2) elution 
chromatography and 3) displacement chromatography. These types of chromatography are each 
carried out In entirely a different technical manner; moreover the basic physicochemistry wh.eh 
leads to separauon is different. In the case of Isocratic elution the compounds to be separated are 
divided from one another according to their affinities for a stationao^ phase and for the mobile 
phase. Molecules with high affinity for the stationary phase move with less speed across the 
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column than molecules with low affinity, because the probability of residence of molecules with 
high affinity for the stationary phase is higher than that for molecules which stay in the mobile 
phase. In consequence, the molecules are eluted according to a Gaussian bell curve. 

The separation mechanisms in elution chromatography are the same as described for the 
isocratic elution of compounds, but with the difference that during the course of separation a 
second mobile phase is added. This secondar/ mobile phase speeds up the elution of molecules 
from the stationary phase by weakening or preventing the Interaction between the molecules and 
the stationary phase. This effect is also achieved if the second mobile phase is added in big 
excess. Molecules of the second phase ih excess shield the sample molecules, which shall be 
separated, from the interaction with the stationary phase. The effect is a decrease of the 
probability of residence of molecules with high affinity for the stationary phase and a decrease of 

affinity for the stitionary phase- 
On the other hand, in separation carried out by means of displacement chromatography, 
the affinity for the stationary phase stays the same during the whole separation procedure, 
because the separation is carried out with only one mobile phase. In displacement 
chromatography, a molecule with high afFmiry for the stationary phase or chromatography matrix 
(the aisplacer) competes effectively for bonding sites, and thus displaces all molecules with 
lesser affmities l or the suaionary phase. In order to elute the molecules, which interact with the 
staiionai^ phase, a second molecule is added to the eluent in low concentration. This second 
molecule displaces the desired molecule from the stationary phase. The desired molecules 
cannot return to the bonding sites if the displacer molecules follow directly. This means, that 
molecules with higher afOnity displace molecules with less affinity for the stationary phase. 

In contrast to the mechanism of elution chromatography, in displacement chromatography 
the desired molocules of the sample and the displacer molecules compete for the bonding sites of 
the stationary phase. In order to achieve a good separation result the flow rates during 
displacement chromatography a.^ reduced to a tenth of the separation techniques described 
above. Because of the separation mechanism during displacemem chromatography the affimty 
for the stationary phase plays a minor role, unlike elution chromatography, where affinity for the 
stationary phase dominates. 
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The disclosure of Cramer deals with the physicochemical laws of displacemem 
chromatography, but disregards the principles of elution chromatography. According to the 
teachings of Cramer, the skilled artisan is able to find suitable displacers, but gets no information 
allowing selection of suitable parameters for elution chromatography, as claimed in the present 
application. Therefore, the teaching of the present application is in no way an "optimization" of 
the steps of Cramer, but a complete departure therefirom, with respect to the parameters which are 
determined. In order to determine elution parameters, materials tested necessarily differ.from 
Cramer's technique; Cramer needs not to test eluents for example. 

Thus, although it is argued on page 5 of the fmal rejection that "all the steps are the same 
as Cramer" and concluded that the results "must be the same," in fact, the steps and results are 
«Dr the same. inar>much as Cramer discloses the selection of dispiacer molecules from a great 
number of compounds, but the presem claims recite analyzing bound and unbound molecules of 
a biological sample depending upon the chromatography medium and ascertaining elution 
chromatography parameters. The reference in no way suggests the determination of elution 
chromatography parameter, and thus the maierials employed in the reference, dispiacer 
molecules, are not suggestive of, for example, testing eluants as in the present claims. On this 
basis alone, it is clear that the processes of the reference do not suggest the present claims. 

The final rejection argues, however, that " excluding ascertaining dispiacer parameters is 
considered to be new matter." As discussed above, this is not the case and it is submitted that, 
even if it were new matter, the Examiner would have to give weight to the recitation. See 
M.P.E.P. section 2163.06. Withdrawal of the 102/103 rejection is therefore respectfljlly 
requested. 

Claims 1 -7 and 1 0 have also been rejected under 35 U.S.C. § 103 over Cramer taken with 
Welch '160. It is argued, at page 3 of the fmal rejection, tliat "at best" the claims differ from 
Cramer in reciting elution chromatogmphy. Welch also does not suggest the use of elution 
chromatography. The portions cited in the « 1 60 patem (see page 3 of the Office Action) discuss 
separation of ar. enantiomeric pharmaceutical active substance (Naproxen®) and the screening 
for finding suitible adsorbents. As a result, a combination of Cramer and Welch would teach to 
pne of ordinary skill in the an a method involving identification of a suitable adsorbent and of 
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suitable displacer molecules for the adsorbed molecule to be isolated. This clearly does not 
suggest determination of parameters for a method for the separation and purification of bio- 
molecules as pres.:ntly claimed. Withdrawal of this rejection is therefore also appropriate, and 
respectfully requested. 

Claim 5 has also been rejected under 35 U.S.C. over Cramer taken with Welch, further in 
view of MacPhee '753. Snyder '242 and Pamoliano '293. This rejection has essentially been 
discussed previously. The secondary references are cited primarily for iheir disclosure of 
siabllization of proteins with glycerol. Regardless, it is submitted that these references do 
nothing lo remedy the deficiencies of the primary reference, in tliat elution chromatography 
parameters are not suggested to be ascertained by the method of the primary reference. There is 
simply nothing in the secondary references which would teach expanding the method of the 
primary reference from displacement chromatography to elution chromatography. Moreover, 
MacPhee discloses a large number of possible stabilizers. Glycerol is one substance of the 
disclosed group and is not preferred. A very large list of possible stabilizers is given by MacPhee 
in U.S. 2003/0161753 A1 on page 4, in column 2 up to page 5, column I, with divergent 
moieties listed: sugars, enzymes, fatty acids, amino acids, vitamins and so on. Furthermore, the 
stabilizers named by MacPhee are compounds that alone or in combination reduce damage to the 
biological material being irradiated to a level that is insufficient to preclude the safe and effective 
use of the material. This reference accordingly does not teach the use of glycerol to stabilize bio- 
molecules in a chromatography process. 

In conclusion, it is respectfully submitted that none of the references, singly or in 
combination suggest the present claims, and, withdrawal of all rejections is respectfolly 
requested. The claims of the application are submitted to be in condition for allowance. 
However, if the Examiner has any questions or comments, he is cordially invited to telephone the 
undersigned at the number below. 
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The Commissioner is hereby authorized to charge any fees associated whh this response 
or credit any overpayment to Deposit Account No. 13-3402. 

Respectfully submitted, 

/Harry B. Shubin/ 



Harry B. Shubin. Reg. No. 32,004 
Attorney/ Agent for Applicant(s) 



MILLEN, WHITE, ZELANO 

& BRANIGAN, P-C. 
Arlington Courthouse Plaza 1, Suite 1400 
2200 Clarendon Boulevard 
Arlington. Virginia 22201 
Telephone: (703) 243-6333 
Facsimile: (703) 243-6410 

Attorney Docket No.: MERCK-3002 

Date: December 5, 2008 
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